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MEXTOCYJTAPCTBEHHEB CTAHIDAPT

TocynapcTeeHHasi cucTeMa o0ecmeYeHus: eMHCTBA U3MEPEHHil

TEPMOMETPEI COITPOTUBJIEHUS TUIATUHOBBIE DTAJJOHHBIE
1-ro u 2-ro PA3PSJIOB

Meroauga moBepKH

State system for ensuring the uniformity of measurements.
Standard platinum resistance thermometers of the first and second grades. Methods of calibration

Jlara seenenusa 2001—07—01

1 ObxacTh npuMeHeHUs

Hacrosmmit cTaHmapT pacipocTpaHsIeTCs Ha IUIATHHOBEIE STAJIOHHBIE TEPMOMETPHI COIIPOTUBIEHUS 1-T0
¥ 2-TO Pa3psioB, IIpeIHA3HAYEHHbIE I M3MEPEHUs TemIeparyp or munyc 259,35 mo mwmoc 1084,62 °C
(13,8—1358,77 K) (maee — TepMOMETPHI), U YCTAHABINBAECT METOMUKY MX IEPBUYHON M ITEPUOTIIECKOI
nioBepok B coorBercTBHM ¢ I'OCT 8.558. O6Ime TexHUYeCcKUe TpeGoBaHUS K TEPMOMETPAM YCTAHOBJIEHBI
B I'OCT 30679.

2 HopmaTuBHbIE CCHLIKH

B HacTosIeM craHmapTe UCIIONb30BaHbI CChUIKK HA CIIEAYIOINE CTAHIAPTHL:

I'OCT 8.028—86 T'ocymapcTBeHHAas cucTeMa 0GeCIIedeHNS eUHCTBA N3MepeHnid. [ocyIapCcTBEHHBII
TIEPBUYHBIA 3TAJIOH U TOCYHApCTBEHHAs IIOBEPOYHAS CXeMa IS CPEACTB U3MEPEHUIl SJIEKTPUYECKOTO
COTIPOTUBIIEHUS

T'OCT 8.558—93 TocymapcTBeHHas cucTeMa 00eCIIeueHUs equHCTBA u3MepeHuil. ['ocymapcTBeHHAas
ITOBEPOYHAS CXeMa JJI CPEACTB M3MEPEHMH TeMIIepATyPhI

T'OCT 17435—72 JluHelku yepTexXHbIe. TeXHUUECKUE YCIOBUA

TOCT 18300—87 CrupT 3TWIOBBI peKTH(hUKOBAHHEIN TEXHUYECKUN. TeXHNUeCKe YCIOBUS

T'OCT 23737—79 MepsI 51eKTPUYECKOTO COIPOTUBNEHUSI. O6IIMe TEXHIIeCKUEe YCIOBUS

T'OCT 30679—99/TOCT P 51233—98 TepMOMETPBI COIIPOTUBIEHNS IUIATUHOBBIE STAJIOHHBIE 1-TO
U 2-To pa3psnoB. ObuIMe TeXHUIecKue TpeGoBaHUA

3 OnpeneneHus, 0003HAYEHHSA U COKPAIIECHUS

TepmMomeTp — STaNOHHBIN (00PA3LIOBEIN) IUIATUHOBLIM TEPMOMETP COIPOTUBICHUS 1-TO M 2-TO
paspsmoB.

Tepmometp Tuna IITC — wIaTMHOBEINM TEPMOMETDP COIIPOTUBJICHNS ATAJIOHHBIM CTEPXKHEBOM, Ipen-
Ha3HAYEHHBIA I U3MEPEHNU TeMIIEPaTyphl OT MuHyc 196 mo mwnoc 660,323 °C.

Tepmometp Tuna BTC — BrIcOKOTEMIIEPATYPHBIN TEPMOMETDP COIIPOTUBICHUS IUIATUHOBBIM 3TaOH-
HEII CTEPXHEBOM, IIpeIHASHAYEHHEIN IS U3MEPEHUS TeMIlepaTypnl ot 419,527 mo 1084,62 °C.

Tepmometp THna TCIIH — TepMomeTp COITPOTUBIEHUS ILUIATHHOBBIM HU3KOTEMIIEPATYPHBIN KAIICYIIb-
HBIH, TIpeIHAa3HAYCHHBIN IS U3MEPEHUS TEMIIEPaTyphl oT MUHYC 259,35 mo mwrroc 100 °C.

OTHOCHTE/IbHOE COMPOTHBIICHHE TEPMOMETPA NMpH Temmeparype 7 — OTHOIIEHUE COIIPOTUBICHUS Tep-
MoMeTpa IIpu TemriepaType T K €ro COIIPOTUBIEHUIO B TPOMHOM TOYKE BOJEL.

HomunansHoe cONpoTHBIIEHHE TePMOMETPa — COIIPOTUBIIEHNE TepMoMeTpa IIpu Temiiepatype 0 °C.

H3mepurenbHblii TOK — CIJIa TOKA, IIPOTEKAIONIETO YePe3 YYBCTBUTEIBHBIN JIEMEHT TEPMOMETDA TP
U3MEPEHNY TeMIIEPATYPEL.

N3nanue odpuupaabHoe
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T — temieparypa B KeabBuHax (K);
t — temieparypa B rpagycax eascus (°C);
Ry — HOMMHA&JIBHOE COIIPOTUBIIEHUE TEPMOMETPA;
R, — compoTtuBieHne TepMOMETPa B TPOMHOI TOYKE BOADL;
R, — compoTUBIIEHUE TEPMOMETpa B PEMEPHOI TOYKE;
VVpp — OTHOCUTEIILHOE COIPOTUBICHHE TEPMOMETPA B PENEPHON TOUKE (P — CHMBOJ XMMINIECKOTO
3JIEMEHTA);
CKO — cpemnee kBagpaTUIeCKO€ OTKIOHEHME.

4 Onepanuu NoBepKH
IToBepka TepMOMETPOB BKIIOUAET B ceOd oIepaLiy, yKa3aHHbIe B Tabauie 1.

Ta6numna 1 — Omnepanuu TOBEPKHU

TyHxr O06s3aTeTBHOCTD MPOBEACHMS
HauMeHoBanue OIcpanvun HAaCTOAIUECTO HOBEPOK
CTaHgapTa . .
NEPBUIHON TICPUOIHICCKON
1 BHemHmMit ocCMOTp 1 OIpoBOBaHNE 9.1 + +
2 TIpoBepKa 3JeKTPUICCKOTO COIIPOTURICHUS] M30JISITTAN 9.2 + —
3 OmpemeneHune METPOJOTHICCKUX XapaKTEPUCTHK TEP-
MOMETPOB:

3.1 OmnpeneneHue HeCTAOMIBHOCTH 9.3,94, 9.5 + +
3.2 OmpeneneHre OTHOCHUTEIBHOTO COIIPOTHUBICHUS 9.6 + +
3.3 OmpeneneHue rpaydipOBOYHON XapaKTePUCTUKHI 9.7, 9.8 + +
3.4 OmpeneneHue TOBEPUTEIHHON HOTPEITHOCTH 10 + +
IIlpuMedanme — «t» — MOBepKa 00sI3aTeNIbHA; «—» — IIOBepKa He0oOsI3aTeNbHA.

5 CpeacTBa noBepKu

IIpu moBepke HODKHLI GBITH MCIIONB30BAHBI CPEACTBA M3MEPEHWI M BCIIOMOTATe/bHbIE CPENCTBA,
yKa3aHHbIe B Tabauie 2.

Tabanuma 2 — CpencrTsa nusMepeHHI 1 BCIIOMOTATEIbHBIE CpeJICTBA

HaumeHoBaHMe cpelCcTB U3MepeHIH

HopMarusHO-TeXHUIECKAd XapaKTEpHCTHKA
W BCIIOMOTATEIIBHBIX CPEICTB P P P

1 JlmHeiika Jmmaa mxansr 750 mMm o T'OCT 17435

2 AMIIyna TpOMHOHN TOUKU BOJIBI Jimnaa BayTpeHHero komuojna 300—350 mMm, auamerp 8—20 MM.
[TorpemHOCTh BOCTIPOU3BEACHNS TEMIICPATYpPhI (ha30BOTO Mepexoa He
6oxee +£0,0002 °C
3 ITeuw mtst oTXUTa BHyTpeHHSIS TIOBEPXHOCTD UM HE JIOJDKHA COAEPXKATh METAIUTHYE CKUX
qacTeit.
Pa6ouas temmeparypa 100—1100 °C.
ABcomoTHAS MTOTPENHOCTD MOYIepXaHus TeMItepaTypsl +2 °C.
I'pagueHT TemiiepaTypsl B paboueM IIpOCTpaHCTBe neun He 6onee 5 °C/Mm

4 YcTaHOBKHY JUISL peann3aliui pe- Tlepenag TemriepaTypsl B pabo- ABCOIOTHAS TTOTPEITHOCTD BOC-

mepHbIX Touek MTIIT-90 [1]: yeM IIPOCTPAHCTBE MeYd HA JUIMHE | IPOU3BEACHUS TeMIepaTypsl ¢azo-
aMITyNbl perepHoii Touku, “C: Boro mepexona, “C-10—3:

4.1 Touka ITaBIECHUS T 0,05 0,5

4.2 Touka 3aTBepIeBaHV WHIUA 0,1 0,5

4.3 Touxka 3aTBepIEBaHUA 0JI0BA 0,2 +1

4.4 Touka 3aTBepIEBaHUA IITHKA 0,2 +2

4.5 Touka 3aTBepAeBaHUST ATIOMMU -
HUS 0,5 +2

4.6 Touka 3aTBepIEBAHUS MU 1,0 5
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Oxonuanue mabauybt 2

HauMmeHOBaHMe CPENICTB UBMEPCHMIT

HopMaTuBHO-TeXHHYEeCKasT XAPAKTEPUCTHKA
M BCIIOMOTATEJIbHBIX CPEACTB

5 VYcraHoBKa IS peajM3anuu JurarnasoH TeMmneparyp muHyc 259 — munyc 253 °C m MumHyc 219 —
BaHH OXIKeHHbBIX ra3oB Tha BKT munyc 196 °C.
HecTabunbpHOCTD TeMIIEpaTyphl 32 BpeMs M3MepeHusl He 6omee 1 MK
6 VYcranoska tyna YI'T nis rpany- Pabouas temmeparypa munyc 259 — mmoc 30 °C.
UPOBKH TEPMOMETPOB HecTabunpHOCTD TeMIIEpaTyphl 3a BpeMs M3MepeHusl He 6ojee 1 MK

7 TepmomeTp — paGoumii 3TaIOH HuanasoH teMmnepatyp mutyc 259—0 °C o 'OCT 8.558
tna TCITH

8 Tepmomerp — paGounii 3TaloOH Juanazon temnepatryp muHyc 196—0 °C o 'OCT 8.558
tuna I[1TC

9 Tepmomerp — pabounit >TAIOH Huanaszon temieparyp 0—100 °C mo I'OCT 8.558
trtia TCITH

10 IlymeT mrst u3MepeHUsI COIPO- ITorpemHoCT: U3MepEHNs COIPOTUBIEHU He Gomee +0,0005 %
TUBJICHUS TEPMOMETPOB

11 DramoHHas Mepa BICKTpUYEC- HomunannHoe 3HadeHue compotupmeHus: 0,1; 1; 10; 100 Om — 1o
KOTO COIIPOTURIICHUS T'OCT 23737.

ITorpemHocts aast 1-ro paspsna mo T'OCT 8.028.

Mepa 3IeKTpUIECKOTO COTIPOTURICHUS JO/DKHA OBITh TEPMOCTATUPOBA-
Ha.

HectabunpHOCTD MOAIE P3KAHUS TEMIIEPATYPHI He HOIKHA IIPUBOIUTD K
U3MEHEHWIO 3HAYCHMS MEPhI 3IEKTPUUECKOTO COIPOTUBRICHUS 3a BpeMs
usMepenus 6omnee e Ha 0,0002 %

12 TepmoMeTp JUISI HM3MEPEHUS ITorpemuocts He 6oaee +0,05 °C
TEMIIEPATYPhl MEPHI DICKTPUICCKOTO
COTIPOTHBRIICHUS
13 Tepmocrar nynesoit TH-12 Bocmpoussonumast temmiepatypa 273 K, norpemsocts 0,03 K
14 TepmoMeTp JUISI W3MEPEHUSI TTorpemHocth He 6omnee +0,2 °C
TeMIIePaTyphl IIOMEIICHIS
15 Merommerp Tuna E6-17 Huanazon nusMepenuit ot 10 1o 3-1010 Om
16 Turpomerp BUT-2 ITorpemHoCTh He Goee £(5—7) %
17 BUHOKYJISIpHBII  MUKPOCKOII —
BM-51-2
18 Hudporoit myasrumerp M-838 TTorpemnHocTh B 3aBUCHMOCTH OT U3MEPSIEMOil (PU3MICCKON BEITMYMHEIL

+(0,25—2,0) %
IIpuMeuanue — JomyckaeTcs: UCIIONb30BATh APYTHE BHOBb Pa3paGOTAHHBIC WIM HAXOMAIIACCS B IIPUMECHE-
HUW CPEeICTBA M3MEPEHMIA, IPOIICIIINIE TIOBEPKY M YIOBICTBOPSIONINE TpeOOBAHUIM HACTOSIIETO CTAHIapTa.

6 YciaoBus noBepku

IIpu mpoBeaeHUN MOBEPKU HOKHBI OBITH COOTIONEHB CIEAYIONIVE YCIOBUS:

6.1 IlyaeT @I M3MepeHus COIPOTUBIEHUS TEPMOMETPOB (majiee — IIyILT) HODKEH HAXOAWTHLCI B
TTOMEIIEHUY IIpU TeMIiepaType Bosmyxa (20+2,5) °C, OTHOCHTENIBHON BJIAXHOCTU Bo3myxa He Gosee 80 %,
armocdeproMm masiaenuu (101,3+10) xIla.

6.2 V3MepUTEILHBIN TOK I TEPMOMETPOB PA3IMYHEBIX TUITOB H0JDKeH cooTBeTcTBoBaTE TOCT 30679.

6.3 B moMmeleHUM, B KOTOPOM IIPOBOMAT IIOBEPKY, He MOJIKHO GBITH ABIMA, IIHUIM, BUOPAIIUNL.

7 IloaroroBKa K MoBepKe

Ilepen mpoBeneHMeEM ITOBEPKU CIIEAYET:

7.1 IlpoBepuTh HaTMUME BCEX CPEACTB M3MEPEHMI M BCIIOMOTATEILHBIX CPEICTB, HEOOXOMMMBIX I
TIOBEPKU, COITIACHO pasdelly 5 1 HOpMaTUBHOM TOKYMEHTAIIMY, YCTAHABIMBAIOIIENR METOIUKY VX 3KCIUIyaTallH.

7.2 IIpoBepuTh COOTBETCTBHUE YCIOBUI IIOBEPKU TPeGOBAHUAM pasueia 6.

7.3 IloaroToBuTh K paboTe CpemcTBa M3MepPEeHUI 11 BCIIOMOTATeIbHBIE CPEACTBA COTIACHO SKCILIya-
TAlIMOHHOU HOKYMEHTALUM Ha HUX.

7.4 IlpoTtepeTb IIOrpyXKaeMble YACTH TEPMOMETPOB ITWIOBBIM PEKTU(PUKOBAHHBIM TEXHUYECKUM
crmmptoMm 110 'OCT 18300.
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8 TpedoBanms De3omacHOCTH

8.1 Ilpm obopymoBaHuM 1abOPATOPHOrO IMOMEINEHUS U IIPOBEACHUM ITOBEPKU B CBA3U C NPUMEHE-
HUEM XUAKHUX Ta30B CJICAYET BHIIOIHATDH [IPABMIIA TEXHUKY O€3011aCHOCTH U IIPOU3BOICTBEHHO CAaHUTAPHIH.

8.2 IIpu pabote ¢ OXMKEHHBIMU ra3aMy HEOOXOAMMO ITOJIB30BATHCSA CPENCTBAMU MHAMBUAYABHOMU
3aIUTRI U COBIIONATH OCTOPOXHOCTD, TAK KAK IOIATaAHNE XXIIKOCTH HA HE3AIMUIIEHHBIE YIACTKH KOXHOTO
MOKPOBA U CIIM3UCTHIE OOOJIOUKHU IIPUBOIUT K TSKEJIHIM OOGMOPOXEHUSIM M OXOTraM.

8.3 Ilomemenue rabopaTopuy ODKHO OBITH 060OPYHOBAHO IIPUTOYHO-BHITSIKHON BEHTHIISALIMEN.

8.4 Cocyupl Jlproapa, nipeHa3HAYEHHBIE UISE PAGOTHI ¢ XKUIAKUMU Ia3aMH, JIOJDKHBI OBITh YUCTHIMU U
cyxumu. Heobxommo 6epeunb cocyast Jpioapa oT momnagaHusa B HUX OPraHUYECKUX BEILECTB.

8.5 3anpemaercsa 3aMBaTh OXVDKCHHBIE Ta3bl B cocymbl [Iploapa mpyu OTCYTCTBMM B HUX BaKyyMa.

8.6 Ilpwm pabote ¢ aMITyJIaM¥M TPOMHOM TOYKM BOMHI (Jajiee — aMITyJIBI) CIIEAyeT COOMonaTh 0co6yo
OCTOPOXHOCTb. PaboTaTh ¢ aMIryJlaMy pa3pelaeTcs TOJbKO B 3aIUTHBIX OYKaX.

8.7 B nomereHny, B KOTOPOM IIPOBOUAT IOBEPKY, KATETOPUYECKM 3aIIPEILAETCs KYPUTb, I10JIb30-
BaTbCAd OTHEM, XPAHUTH OIHEOIIACHBIE Y TOPIOYME BEILECTBA U MaTEPUAIIDL.

8.8 Bo Bpems IpoBeAcHUA MOBEPKHU 1IPY BBICOKMX TEMIIEpaTypax TEPMOMETp CJIEAYeT MU3BJIE€KaThb U3
IIeYy MeUIEHHO, cobmonas ocodyio OCTOPOXHOCTh BO U36eXKaHUe IOYy9EHUS OXOTOB.

8.9 Ilocne wm3BiIeyeHUS TepMOMETpPA M3 IIeYM 3aIpellaeTcd TporaThb €ro pykamMM M KJIacThb Ha
JIETKOBOCILIAMEHSIOLIYIOCS TIOBEPXHOCTb.

9 IlpoBeneHne mOBEPKH

9.1 Buemmmii 0CMOTpP H ONpodOBAHNIE

9.1.1 TIpu ocMoOTpe CiieAyeT YCTAHOBUTH COOTBETCTBUE TEPMOMETPA TPEOOBAHUAM, U3TOXKEHHBIM HITKE.

KomrutekTHOCTB, yIIakKoBKa, MApKUPOBKA U TaGapUTHBIE pa3Mepbl TEPMOMETPA JOJIKHBI COOTBETCT-
BOBaTh TPeOOBaHUAM HOPMATHBHBIX JOKYMEHTOB Ha TepMOMETPBI KOHKpeTHHIX THIToB 1 I'OCT 30679.

OGoouka TEpMOMETPA AOJDKHA OBITh 6G€3 MOBpeXKAeHUT. BUTKY IUIATUHOBOM CITMPAIN IYBCTBUTEb-
HOTO 3JIeMEHTa He JOJKHBI ORITh AeOPMUPOBAHBI U 3aMKHYTHI.

TepMOMETPHL B CTEKIITHHOM 000JIOYKE IIPOBEPSIOT ¢ MIOMOILBI0 OMHOKYIAPHOIO MUKPOCKOIIA.

9.1.2 DrexTpudaeckue LIeNIH TEPMOMETPA He JOJDKHBI OBITh HapymreHEI. Onipo6GoBaHUe IeKTPUIecKOit
CXEeMBbI IIPOBOIAT € IIOMOIIBIO LHUGPOBOro MyiabTuMeTpa M-838.

TepMoMeTpbI, HE YIOBIETBOPSIOLLNE TPeOOBAHUIM, UIOKEHHBIM B 9.1.1, HaNbHeHIINM olepalysaM
IIOBEPKU HE TIOABEPTalOT.

9.2 IIpoBepka 3JIEKTPUYECKOrO CONPOTHBJICHAS H30JISIHA TEPMOMETPOB

Jla repmomeTpoB TuoB ITTC u TCITH npoBepKy IIpoBOAAT IpU TeMIleparype Bosmyxa (20+5) °C u
OTHOCHTEJIBHOM BIAXHOCTU Bo3myxa (60+15) %, tmma BTC — upu temneparype (1085+5) °C ¢ moMonisio
MerommeTpa ipu HaupsskeHuu 100 B.

DJIEKTPUIECKOE COIPOTUBIICHNE 30 MEXIY BEIBOIAMU U KOPITYCOM TepMoMeTpoB TuiioB IITC
n TCIIH poixuo 6bith He MeHee 1-108 Om, tuna BTC — 5-106 OM. B npoTHBHOM CiIy4ae TEPMOMETP
OpakymoT.

9.3 Onpenenenne HecTaGWILHOCTH Tepmomerpos Thna ITTC, paGoralommux B JUANA30HE TEMIEPATYD
0—660,323 °C

9.3.1 Ompenenenue HecTabwIbHOCTH TepMoMeTpoB Tuia IITC npu nepBudYHOM 1MOBEpKE

9.3.1.1 HM3Mmeps1oT CONPOTUBIIEHUE TEPMOMETPA B TPOITHOI TOUKE BOAHI R, ,; IO METOIMKE, M3IIOXKEH-
HOH B 9.7.8.

9.3.1.2 TIpoBomAT OTXKUI TEPMOMETpPA, JUISL STOTO BBIAEPXKUBAIOT TEPMOMETP B IT€YM U OTXKMUTA,
MpeaBapUTEIbHO Harperoi xo (660+5) °C, B TeueHme 5 4.

9.3.1.3 W3MepsIOT CONPOTUBIIEHNE TEPMOMETPA B TPOMHOIT TOUKe BOIBI R, .

9.3.1.4 PaccunThIBaIOT 3HAYEHUE PACXOXKACHUA MeXOY R, ; U R, ; B TEMIIEpaTYpHOM 3KBUBAIEHTE ITO
(bopmyre

ART = (Rrk_ ‘R‘I‘H)/(dR/dT)T’ (1)

e AR, — pacxoxuenue Mexny R, u R | B TemIepaTypHOM 3KBUBaIEHTE, “C;

R, — conpoTuBiIeHNE TEPMOMETPA B TPOMHON TOYKE BOABI Mocie oTxkura, OM;
x — COIIPOTUBJICHUE TEPMOMETPA B TPOMHOI TOUYKE BOABL IO oTXura, OMm;
(dR/dT), — aysctBUTENIBHOCTE TepMOMeTpa 11pH 0,01 °C, Om/ °C.

4
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3HaueHUs YyBCTBUTEIIBHOCTU TEPMOMETPOB IS PA3TIMYHBIX 3HAYEHUIT HOMUHAJIBHOTO COIIPOTUBIIE-
HUA yKa3aHBl B Tabauie 3.

Ta6numa 3 — 3HaueHUe YYBCTBUTEIBHOCTH TEPMOMETPOB B TPOIHOM TOUKE BOIBI

Ry, Om (dR/dT),, Om/ °C Ry, Om (dR/dT),, Om/ °C
0,25 0,001 10 0,04

0,6 0,0024 25 0,10

1,0 0,004 50 0,2

5,0 0,02 100 0,4

9.3.1.5 3nauenve AR, He noikHO 1peBrImaTh 0,002 °C my1s 3TaTOHHBIX TEPMOMETPOB 1-r0 paspsna
0,005 °C mna 3TaJlOHHBIX TEPMOMETPOB 2-TO paspsga. B IIPOTMBHOM cilydae IOBTOPSIOT OTXKUL IO
3.1.2.
9.3.1.6 OO6IIas IPOMOJDKUTEILHOCTh OTKUTA BO BpeMs OIPeAeeHUsT HeCTabWIBHOCTY HE MOJDKHA
npesbimaTh 60 4. Ecnu yenosus 9.3.1.5 mo-npexHeMy He BBIIIOJIHAIOTCS, TO TEPMOMETP OpaKyioT WIH €ro
pPa3pAm IepeBoaAT B Gojiee HUZKMIA.
9.3.1.7 Ecim ycnoBus 9.3.1.5 BBIIIONHSAIOTCA, TO IOBTOPSIOT OIpEAESiEHHE HECTaOWIBHOCTU IIO
9.3.1.1—9.3.1.6 co CIeayIOUUMU U3MEHEHUAMN METOXMKU:
- TeMIlepaTypy IIe4M UL OTXKUra ycTaHaBIMBaloT Ha (10+2) °C BhIlle BepXHETo Npeaesa IpUMEHEHUS
TEPMOMETPA;
- o01Iee BpeMs OTKUTA HE TOJDKHO TpeBbIaTth 30 u;
- YCJIOBHME HeCTaOWIBbHOCTU: AR, He nomkHOo npeBbimaTh 0,001 °C ang TepmomeTpoB 1-ro paspsaga u
0,002 °C g TepMOMETPOB 2-TO paspsa.

u
9.

IIpumeuanune — Bepxauii npeaen mpuMeHeHUs TEPMOMETPa BEIGHpAIOT 13 psaga: 29,7646; 156,5985; 231,928;
419,527, 660,323 °C. IIpemen yKa3bIBarOT B HOPMATHBHBIX JOKYMEHTAX Ha TEPMOMETD.

9.3.2 OmpegeneHue HecTabrbHOCTH TepMoMeTpoB Tuna [1TC mpu mepuoAyecKoii ToBepKe

9.3.2.1 M3MepsAIOT CONPOTUBIIEHUE TEPMOMETPA B TPOMHOM TOYKE BOIBI R, ;; 10 METOAMKE, U3JIOKEH-
Holt B 9.7.8.

9.3.2.2 BBIUMCIAIOT PasHOCTh MEXIY 3HAYCHWEM COIPOTHBICHMS B TPOMHOM Touke BomBI R,
IIPUBEAEHHBIM B CBUIETEIBCTBE O IPEABUIYIIEH MOBEpKE, M R, ; B TeMIEpaTypHOM S5KBUBAJIEHTE IIO
hopmyne (1).

Eciu pasnocts npesoimaer 0,001 °C mia repmomeTpoB 1-ro paspsama u 0,002 °C misg TepMOMETpPOB
2-T0 paspsma, TO OIPEeNeNaoT HecTabwibHOCTD 1o 9.3.1.7. TepMoMeTphl, He YIOBIETBOPsIOLINE TpeGoBa-
HUSM HeCcTaOWIBHOCTH, OpaKyioT WIM UX Paspsj IIEPEBOMIT B Gojiee HU3KMIA.

IIpruMedyaHue — SHAUCHUST U3MEPUTEIHHOTO TOKA JUST BCEX TEPMOMETPOB JIOJDKHBI COOTBETCTBOBATH 3HAYE-
HusM, puBegeHHBIM B TOCT 30679.

9.4 Ompenenenne HeCTAOMILHOCTH TepMomerpos THna BTC

9.4.1 M3MepsIoT COIPOTUBIIEHNE TEPMOMETPA B TPOMHOM TOUKE BOABI R, ; T0 METOOMKE, U3JIOKEHHOMN
B 9.7.8.

9.4.2 TlomemaroT TepMOMETD B IT€Yb JUIS OTKUTIa, HarpeTyIo xo TeMiiepatypsl (600+10) °C. Harpesaror
eysb ¢ TepMoMeTpoM Ho0 TeMmireparypsl (1085+10) °C, BBIIEpPXMBAIOT TEPMOMETP B €YU IIPU YKAa3aHHOM
TeMIieparype B TedeHue 5 4. Ileunr oxmaxmaot o Temueparypsl (500+10) °C npu cKOpoCTH M3MEHEHUS
Temirepatypsl He 6omee 100 °C/4, a 3aTeM M3BIEKAIOT TEPMOMETP M3 I€YM M OXJIAXKIAIOT HA BO3IYXE IO
KOMHATHOH TEMITEPATYDHI.

9.4.3 CHOBa M3MEpPSIOT COIPOTUBICHUE TEPMOMETPA B TPOIMHOI TOYKe BOHBI R, IO METONMKE,
u3noxeHHo! B 9.7.8.

9.4.4 PaccyuThIBAIOT PA3HOCTb MEXIY JBYMS M3MEPEHHBIMU 3HAYEHMAMU R, U R, B TeMIepaTyp-
HOM 5KBUBaJIeHTe 110 dopmysne (1), UCIIONB3yS 3HAUEHUS YYBCTBUTEIHLHOCTH TEPMOMETPOB, YKA3aHHBIE B
Tabuie 3.

9.4.5 Ecnu AR, B TemneparypHoM sksuBaneHTe npesoimaer 0,002 °C mia TepMoMeTpoB 1-ro paspsma
u 0,005 °C mma TepMOMETPOB 2-TO pa3psima, TO OTKUT 110 9.4.2 TTOBTOPSIOT.

9.4.6 OO61ee BpeMst BbIIEPKKH B BEICOKOTEMITEPATYPHOI 1€Y1 He TOJDKHO IIPeBINIATh 60 u. Ecim ycnopus
9.4.5 no-1IpexXXHEMY He BBITIONHSIOTCS, TO TEPMOMETP OPaKYIOT WIM €10 pa3psyl IIEPEBOIIT B Gojlee HIU3KIIA.
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9.5 Ompenenenne HecTabWIbHOCTH TepMoMeTpoB Tuna TCITH B mramasone temmepatyp 13,8—373 K
u repmometpoB Tuiia ITTC B nuartasone remieparyp 77—273,16 K ocyIeCTBIIOT B IIpolIecce IpaLynpOBKH
o 9.8. O6paboTKa pe3yIbTaTOB M3MEPEHUI M IIPOBEPKA COOTBETCTBUS TPEOOBAHMAM HECTaOMILHOCTU —
no 10.2.

9.6 OmpenenenHne OTHOCUTEILHOTO CONMPOTHBJIECHHS TEPMOMETPOB

9.6.1 OTHOCUTETHHOE COIIPOTHUBIIEHIE TEPMOMETPA B TOUKE IIABICHUS TAIUTUSA Wiy, OIIPENETTIOT IIPU
TIEPBUYHOM ITOBEPKE IIepel TpaayrupoBKoil TepMoMerpa. OIpenensioT 3HaAYCHUE COIPOTUBRICHUSI TepMO-
MeTpa B TOUKE IUIABJICHMSI Ta/UTMSI IO METOAMKE, M3TIoXeHHoH B 9.7.2—9.7.5. Omnpemensior 3HaueHUe
COITPOTUBJICHUS TEPMOMETPA B TPOMHON TOYKE BOABI II0 METOAMIKE, M3IOXKEeHHOH B 9.7.8. PaccuurniBaior
OTHOCUTEJILHOE CONIpoTUBIeHUEe Wi, 1o hopmyre

Woa = Roo/ Ry @

rae W5, — OTHOCHUTEIIBHOE COIIPOTUBJIEHUE TEPMOMETpPA B TOUKE IUIABICHUS TajUINS;
R, — comnpoTuBeHNE TEPMOMETPA B TOUKE IUIABIEHUS rawms, OMm;
R, — comnpoTtuBieHre TEPMOMETPA B TPOIHOM Touke BoAbI, OM.
3HauyeHNe OTHOCUTENIBHOTO COIIPOTUBIICHUS TepMOMETpa TO/DKHO OBITH HE MEHee 3HAUCHU, yKa3aH-
HEBIX B Tabimne 4.

Tabnuua 4 — TpeGoBaHUS K OTHOCHTEIBHBIM COIPOTUBICHUIM W5y, Whg, Wigo

Paspsan Tepmomerpa

OO0nacTb IPUMEHEHUS

Wga» HE MeHeE

WHg, HE MEHee

W00 HE MEHEE

1 Boime 0 °C 1,11807 - 1,3925
2 Bome 0 °C 1,11795 - 1,3924
1 Hirxe 0 °C 1,11807 0,844235 1,3925
2 Hirxe 0 °C 1,11807 0,844235 1,3925

[IpuMeuanue — ConporusieHue repmomMerpoB Thna TCITH B Touke IUIapieHASI TAUIAS M B TPOMHOMN TOUKE
BOIBI UBMEPAIOT, IIOMEIASA TCPMOMETPHI BO BJIIAro3alliiTHBIC T'MJIb3bI.

9.6.2 B ciyuae, XOT[a TOYKA IUIABIEHUS TAJUTUS BXOOUT B HAGOP TOYEK IPAJyUpPOBKH, OIpeIeileHIe
W, OCYLLECTBISIIOT BO BPEMS IIPOBENEHUS IIEPBOTO LIMKIIA TpagyupoBKu (9.7).

9.6.3 B ciryuae, xorma B IIOBEPOYHOM JIAGOPATOPHUU HEBO3MOXHO PEATM30BATL TOUKY ILIABIEHUSL
TaJuIsL, JOIYCKAETCS 3aMEHUTD olpeeieHue Wg, Ha olpefeieHle OTHOCUTENTBHOTO COIIPOTUBICHUS TIPH
Temueparype 100 °C Wiy, 3Hauenue Wiy, onpeneisioT pacyeTHBIM METOAOM I10CIIE IIPOBEAECHUS IIEPBOIO
1KIa rpagyupoBku (9.7, 9.8). Meromguka pacueTa TO/KHA OBITH NIPUBEJEHA B HOPMATUBHBIX JOKYMEHTAX
HA TEPMOMETPBI KOHKPETHBIX TUIIOB. 3HAYEHNE OTHOCUTEIBHOIO CONPOTUBIEHUS W)y, HOJDKHO OBITH HE
MEHee 3HAYeHUI, YKa3aHHBIX B Tatiuiie 4.

9.6.4 Bmecro mpoBepku 110 9.6.1 wm 9.6.3 OTHOCHUTEIBHOTO COMPOTUBIIEHUA TEPMOMETPOB, paGoTa-
omux 1pu TemiepaTtypax Hke (0 °C, MoxeT OBITh MPOBEIeHA IMPOBEPKA OTHOCUTEIILHOTO COIIPOTHUBICHUS
TEPMOMETDA B TPOMHOM TOUKe PTyTH Wiy, 3HAUEHME Wy, HOJDKHO GHITH He Gosiee yKasaHHOTO B Tabmue 4.

9.7 Onpenenenne rpagyMpoBouHoii xapakrepucTHku TepMomerpoB THNOB ITTC u BTC npu TeMneparypax
some 0 °C

I'panyuposky tepmomerpoB TumoB IITC u BTC B nuanasonax Temmnepatyp Boiie 0 °C mpoBomdar B
PEIEPHBIX TOYKAX.

9.7.1 TIpoBomsT TPM IIMKIJIa U3MEPEHUIT COMPOTUBIEHUS TEPMOMETpAa B penepHBIX Toukax. [locye
KaXJOro U3MEPEHUS TPOBEPIIOT COIIPOTUBIEHUE B TPOIHOI Touke BoAH. [lociemoBaTeIbHOCTD peann3a-
IIMM PENEPHBIX TOYEK — 10 Tabnuie 5. PermepHeie TOUKM OOO3HAYEHBI CHMMBOJIAMU COOTBETCTBYIOILUX
XUMUYECKUX TEMEHTOB, TTB — TPOITHAS TOYKA BOMBI.

Ta6numa 5 — [MocnenoBaTeIbHOCTD pealn3allii peliepHbIX TOYEK B IUKIIE U3MEPEHUM
TIpH TPafyUpPOBKE TEPMOMETPOB IS PA3THYHBIX NUAITA30HOB TEMIIEPATYD

JuanasoH temneparyp, ‘C [TocnenoBaTeIBHOCTD pea3alluy PEIIEPHBIX TOUCK
0—29,7446 Ga, TTB
0—156,5985 TTB, In, TTB
0—231,928 In, TT8B, Sn, TTB
0—419,527 Zn, T1B, Sn, TTB
0—660,323 Al, TTB, Zn, TTB, Sn, TTB
0—1084,62 Cu, 1TB, Zn, TTB
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9.7.2 Metomuka U3MEPEHUS COIIPOTUBIIEHUS] TEPMOMETPOB B PEIIEPHBIX TOYKAX METALIOB CIEAYIO-
mast. TepMOMETp ITOMEIIAIOT B KAIICYIy C METAJUIOM YCTAHOBKH JUISl PEAIN3AIAMN PETIEPHON TOYKM ITOCIE
TOTO0, KaK 3a(HKCHpOBaHO Havao ¢a3oBoro mepexona. Yepes 15 MUH HAUMHAIOT U3MEDPITH COIIPOTUBIICHUE
TEPMOMETpA.

9.7.3 V3aMmeHeHUE 3HAUYECHUS COIPOTUBICHUS B TEMIIEPATYPHOM SKBUBAJICHTE 33 5 MUH HE JIOJDKHO
npesbiuars +0,0005 °C, uto sBiIsieTcd KpPUTEPUEM JIOCTYIKEHUS TEIUIOBOIO PABHOBECUS TEPMOMETpa U
MeTtaria. Ecnu JaHHOe YCIOBME HE BBITIONHAETCS, M3MEPEHUS ITOBTOPSIOT IO TEX II0p, IIOKa HE OyHeT
JIOCTUTHYTO TEIUIOBOE PaBHOBECHUE.

9.7.4 BBITIOTHAIOT HE MEHEE IIATU OTCUETOB COIIPOTUBIIEHUS TEPMOMETpa Ha IUToNaaKe ¢a3oBOro
repexoa, pe3yIbTaThl QUKCUPYIOT B CIIEIMAILHOM XypHalle ITOBEPKH. 3a 3HAYEHMWE COIIPOTUBIIEHUSA B
PETIepHON TOUKe IIPUHUMAIOT CpelHee apudMeTIIecKoe U3 pe3yJIETATOB IITH OTCYETOB.

9.7.5 Tlocne OKOHYAHUA U3MEPEHUI COIIPOTHUBIIEHUA TEPMOMETPA BO BCEX PEIIEPHBIX TOYKAX, KPOME
PENEPHBIX TOUEK ATIOMUHUSA U MEIU, TEPMOMETP M3BJIEKAIOT M3 KaIICY/Ibl M OXJIAXIAIOT HA BO3IMYXE IO
KOMHATHOM TeMIIepaTyphl.

9.7.6 Tlocne OKOHYAHUSA M3MEPEHMI COIIPOTUBICHUS TEPMOMETPA B PEIIEPHBIX TOYKAX AIOMMHUS 1
MeOU TEPMOMETP OXJIAXIAIOT B IIeYM YCTAHOBKM IS peal3alldd PEIEepHOM TOYKM CO CKOPOCTBIO
M3MeHeHMS TemIiepaTypsl He 6omee 100 °C/u mo temiepaTtypsl (500+10) °C, 3aTeM M3BJIEKAIOT U3 3TOM €Y
1 OXJIAXKTAIOT HA BO3AYXe IO KOMHATHOM TeMITepaTyphI.

9.7.7 Ecimu TepMoMeTp HEOOXOMMMO OBICTPO M3BJEYb M3 II€YM JUIA PEATU3AIMU PENEPHBIX TOUYEK
ATIOMUHUA U MeIU ITOCIe U3MEPEHUI €ro COITPOTUBIEHUA, TO TEPMOMETP IIOTPYXKAIOT B TI€Yb IS OTXUTA,
IpeaBapuTesbHo Harperyio mo (600+20) °C, BeIIepXKUBAIOT B HEWl B TeUeHME 3—5 4 M OXJIAXMAIOT B STOK
€Y CO CKOPOCTBIO U3MEHEHU TeMIlepatypsl He 6omee 100 °C/u mo Temmieparypsr (500+10) °C, mmocie gero
M3BJIEKAIOT U3 OTKUTOBOM ITeYM HA BO3MYX.

9.7.8 N3MepeHNe CONPOTUBICHUA TEPMOMETPA B TPONHON TOYKE BOABI AODKHO OBITh IPOBEACHO
IOCjIe KaXJIOro M3MEPEHMS €ro COIPOTUBICHUA B PEIEPHON TOUKe MeTaula. MeToauka M3MEpeHUs
CIIeyIoNas.

AMIIysia TPOMHON TOYKM BOABI MOJDKHA OLITH IIPEIBAPUTENIBHO IIOATOTOBJIEHA K PaboOTe COIVIACHO
SKCIUTYyaTAlIMOHHBIM JIOKYMEHTaM Ha IaHHBIA IIpubop.

TepMOMETP IIOTPYKAIOT B TEPMOCTAT CO CMECBIO JIbJa ¥ BOMbI IIpy TeMiieparype 0 °C 1 BbIIEPXKUBAIOT
TaM He MeHee 15 MUH. 3aTeM TepMOMETp U3BJIEKAIOT U3 TEPMOCTATa, IIOTPYKaIOT B KAHAJI aMITyJIbl TPOHHOM
TOYKY BOZHI U Uepe3 15 MUH HaUMHAIOT U3MEPEHUS. 3a pe3yIbTaT U3MEPEHNA COIIPOTHRIICHUA TEPMOMETpa
TIPUHVMAIOT cpegHee apuGMeTUIeCKOe U3 PEe3yIbTaTOB IISATH OTCUETOB.

9.8 I'pamymposka tepmomerpos Tunos TCITH u IITC npu Temmepartypax mmxke 273,16 K

TI'pamyuposky tepmomerpoB TturoB TCITH u IITC npoBomaT METOHOM CIMYEHUS IPagyrpyeMOro
TEpMOMeETpa ¢ paboyuM 3TAJIOHOM BOIM3U TeMIlepaTyp penepHbix Touek MTIII-90 [1].

IIpuMeuaHue — JJOMyCKAeTCS IPOBOIUTE TPAIyNPOBKY TEPMOMETPOB METONOM KAIMOPOBKM HEIIOCPEICT-
BEHHO B penepHbIx Toukax MTIII-90 Himke 273,16 K.

9.8.1 I'pamyupoBka tepmomerpoB TuIia TCITH 3axmouaeTcsa B M3MEPEHIU UX COIIPOTUBJIEHUIA B TPOITHOIT
TOYKE BOIBI U B ITOCJIEAYIOLIEM U3MEPEHUY COIIPOTUBIIEHUI IpaIyupyeMbIX TEPMOMETPOB M pabGoIero STaloHa
B CEMM TeMIIepaTypHBIX TOuKax muanasoHa 13,8—273,16 K, peamnsyeMBIX B YCTAHOBKE MU TPagyMpPOBKU
TepMOMeTPOB. OIMHOBPEMEHHO € IPaIyHpPOBKOM OIPENEIAIOT HECTAOWILHOCTS TEPMOMETPOB.

9.8.2 I'pamyuposka tepmoMeTpoB TuroB IITC u TCIIH B unrepsane 77—273,16 K 3axmouaerca B
M3MEPEHNM UX COIIPOTUBIICHUM B TPOMHOM TOYKE BOIABI U B IOCIEAYIONIEM OMHOBPEMEHHOM M3MEPEHUU
COIIPOTUBIIEHUI TPagyupPyeMBIX TEPMOMETPOB M pabouero sTajoHA IIPU TeMIIEpaType KWIIEHUA a30Ta
(T'=77 K) ipu atMmochepHOM JABIEHUH.

9.8.3 Tlpu rpamyupoBKe W OIpemeseHuN HecTabwibHOCTU TepMoMeTpoB Turia TCITH BBIIONIHSIOT
M3MEPEHUS UX COIPOTUBIIEHUHI M COIPOTUBICHUA pabouero aTajoHa MpU CAECAYIONMX TeMIIEpaTypax:

B TPOMHOU TOYKE BOIEL;

IIpX TeMIIEpaType:

T, = (83,840,5) K;

T, = (14£0,2) K;

T; = (1710,2) K;

T, = (20£0,2) K;

Ts = (24,510,2) K;

T = (5410,5) K;

T; = (23440,5) K.
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Tlocie mepBoit cepuu M3MepeHUIt TEPMOMETPHI OTOTPEBAIOT 10 KOMHATHOMN TeMIIepaTypsl U ITOBTO-
PAIOT U3MEPEHUA TIPU CIIEAYIONINX TEMIIepaTypax:

nosTopHO npn Ty = (14+0,2) K;

mpu Ty = (15+0,2) K;

nosropHo npu 7T, = (20+0,2) K;

npu Ty = (351) K;

TIOBTOPHO B TPOWHOM TOYKE BOMBI.

IIpumeuanue — TemuepaTypsl MOBTOPHBIX U3MEPEHUIA HE JIOJDKHBI OTIMYATHCS OT IIEpBOHAYANBHBIX GOJIce
yem Ha 0,1 K.

9.8.4 Ilpu rpagynpoBKe M oIlpeaeieHnn HecTabmwibHocT TepMoMeTpoB TultoB I1TC u TCITH mna
nIuara3oHa Temreparyp 77—273,16 K BBITOTHSIOT M3MEPEHUS UX CONPOTHUBICHUI TIPU CJIEAYIOIINX TeM-
reparypax:

B TPOMHOM TOYKE BOJBI;

upu T = (77,5+0,5) K;

TIOBTOPHO B TPOWHOM TOYKE BOMBI.

9.8.5 Ilpu rpajiyupoBKe€ B TPOIHOII TOYKE BOABI TEPMOMETPHI IMOTPYKAIOT B aMITyJly TaK, YTOGHI
YYBCTBUTEIBHBIN SJIEMEHT OTCTOSUI OT MHA Kosofaua amiryisl Ha (10+2) mMm. Tepmomerpsr Tnna TCITH o
TIOTPYKeHUS B aMITyJly IIOMEIAIOT BO BIaro3allUTHYIO TWib3y. [IryGHUHA MOrpyKeHUS TEPMOMETPOB TOJKHA
6piTh He MeHee 300 mM. K u3aMepeHUSIM NMPUCTYIIAIOT Yepe3 15 MUH ITOCiIe MOTrpy:KE€HUS TEPMOMETpPA B
aMIIyy.

9.8.6 Jlna mpoBemenusd rpamyupoBku TepmomMerpoB Tuiia TCITH B HU3KOTEMITEpATYPHBIX TOYKAX B
MMOCIIEAOBATEIIBHOCTU, COOTBETCTBYIOLIEH 9.8.3, ux BMecTe ¢ pabouuM staioHoM Tuna TCITH nomemaioor
B GJIOK cpaBHEHUA ycTaHOBKU THIA YIT mwig rpalyupoBKI TEPMOMETPOB U MOHTUPYIOT 3JIEKTPOUIMEPH-
TEIBHYIO CXEMY COIJIACHO SKCIUIyaTaLIMOHHBIM JOKYMEHTAM Ha TepPMOMETP U ycTaHOBKy. IlonmoxeHme
TEPMOMETPOB M MX MOHTAX HE AO/DKHBI OBITh HapylleHbl IIPH IIPOBEJEHMM TIPAJyMpPOBKM BO BCEX
HU3KOTEMIIEPATYPHBIX TOUYKAX.

9.8.7 U3mepeHUe COIPOTUBICHUI TEPMOMETPOB B HU3KOTEMIIEPATYPHBIX TOUKAX IIPOBOIAT COTJIACHO
METOAMKE, M3JIOXKEHHON B 3KCIUIyaTAIIMOHHBIX JOKYMEHTAaX Ha YCTaHOBKY Tuna YI'T WIS rpagyupoBKH
TEPMOMETPOB.

9.8.8 na npoBeneHus rpaaynpoBku TepmMoMeTpoB tuila ITTC mpu TeMIieparype KUIIEHHS a30Ta
HUX BMeCTe ¢ pabourM 3TaTOHOM (ECIU IpalyupyloT TEPMOMETPBI 1-TO pa3psaa) WU ¢ 3TaJIoHOM 1-To
paspsga (eciu rpaayupyroT TEPMOMETPHI 2-TO pa3psjia) IIOMENAIOT B OJIOK CPaBHEHUS YCTAHOBKHU JUIS
peanu3allud BaHH OXIDKEHHBIX Ta30B IIpM aTMochepHOM AaBieHUM. H3MepeHUe COIPOTUBICHUS
TepmoMeTpoB Tua [ITC IpoBOAAT B COOTBETCTBUU C SKCIUIYaTAllUOHHBIMU TOKYMEHTAMM HA YKa3aH-
HYIO YCTaHOBKY.

9.8.9 B muarnasone temrieparyp 13,8—273,16 K 1pu kaxmoit rpaIypoOBOYHOI TEMITEPATYPE BBITON-
HSIOT HE MEHEE IISITU OTCUETOB IIPU U3MEPEHUH COIIPOTUBIIEHUIT 3TAIOHHOTO Y ITOBEPSIEMOTO TEPMOMETPOB.
IIpu u3MepeHUsIX ¢ UCIIOIB30BAHMEM IIPMOOPOB, HE UMEIOIIUX ABTOMATUYECKOTO YCPEIHEHMS PE3YIILTATOB
IIPY WHBEPCUU U3MEPUTEIHBHOTO TOKA, KAXIOE M3MEPEHUE HOJKHO BKITIOYATh B ceOs He MeHee IIATH TIap
OTCUYETOB COITPOTUBIICHNS STAJIOHHOTO M TIOBEPSIEMOTO TEPMOMETPOB TIPH ABYX HAIIPABICHUSAX U3MEPUTESIb-
HOTO TOKA.

3a pe3yipTaT U3MEPEHUS] COIPOTUBIIEHUS STAJIOHHOTO U ITOBEPSEMOrO TEPMOMETPOB IIPMHMMAIOT
cpemHee apudMETHIECKOE M3 AT OTCYETOB IS KAXIOM TOUKY auamnasona 13,8—273,16 K.

B TpoitHOII TOYKE BOABI U3MEDPSIOT COIPOTUBIIEHUE TOJILKO MOBEPAEMOro TepMoMeTpa. 3HauyeHUe
COIPOTUBIICHUSL ONIPEIEIBIIOT KAaK cpeHee apu(METUIECKOE U3 Pe3yJIETATOB IISITH M3MEPEHMI COMIPOTUB-
JIEHUS TepMoMeTpa (110 J[Ba OTCUYETA KaXI0e N3MEPEHME).

9.8.10 IIpu rpagynpoBKe TEPMOMETPOB B AMAIIa30He TeMrieparyp 77—273,16 K mpoBogsar He MeHee
TIATH U3MEPEHUI (IT0 ABa OTCYETA KaXAOE) B ABYX TEMIEPATYPHBIX TOUKAX — IIPYU TEMIIEPAType KUIIEHUS
a3ota M B TPOitHO# Touke Boxbl. HecTabMIIBHOCTL TEMIIEpATYpHI ToJKHA ObITh He 6oyee 1 MK 3a Bpems
kaxporo usmepeHus. peitd temneparypsl B Touke 77 K mpu mpoBeieHUM IIATH U3MEPEHMIT TOJKEH GBITh
He 6oiee 0,05 K.

3HAYeHWST CONPOTUBIIEHUI TEPMOMETPOB PACCUUTHIBAIOT KAK CpelHee apu(pMeTHYECKOe U3 PE3YIIb-
TATOB IISTU M3MEPCHUIA IIPM KAXIION TEMIIEpaType.

9.8.11 JMomyckaercda rpagyupoBka TepmomerpoB tuma TCITH mo temmeparypsr 373,15 K, ocymect-
BIISIEMAs IT0 METOAVKE TTOBEPKW, M3IOKEHHON B AKCIUTYaTALIMOHHEBIX JOKYMEHTAX HAa TEPMOMETP JAHHOIO
THIIA.

8
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10 OOpadoTka pe3yabTaToB noBepku. OnpeneieHne TOBEPUTEIbHOM MOrPEMIHOCTH
TEPMOMETPOB

10.1 OGpaGoTka pe3yIbTaTOB H3MepeHHs comnporuBienns tepmMoMerpoB Tumos IITC m BTC mnpum
Temneparypax sbime ) °C

10.1.1 PaccUuTHIBAIOT JOBEPUTEIBHYIO ITOTPEITHOCTD Pe3yIbTaTa U3MEPEHUA COIPOTUBRICHUI TEPMO-
MeTpa B TPOMHOM TOYKE BOIBI B TEMIIEPATYPHOM 3KBUBAJIEHTE 110 (HopMyIIe

8, = 1,5 A3)
rze S, = VI (R,- R)*/n(n-1)/(dR/dT),; 4)
rue R, = ZR/n, ©)

Ime d, — JOBEpPUTENbHAS ITOTPEIIHOCTb CPEIHETO apiu(PMETHIECKOTO 3HAUEHNS COIIPOTUBIIEHUS TEPMO-
MeTpa, U3MEPEHHOTO B TPOMHOM TOUKE BOABI B TEMIIEPATYPHOM 3KBUBAJICHTE;
t, — xo3ddunmeHT CThIoneHTa A1 JOBEPUTEIBHON BeposTHOCTH 0,95 1 uucia cTereHe cBOGOIbI
(n—1);
S, — cpenHee xBagparnueckoe oTkioHeHue (CKO) cpemHero apudmeTmaeckoro 3HaUYeHUS COIIPO-
TUBJIEHUS TEPMOMETPA B TPOMHOM TOUKE BOIBI B TEMIIEPATYPHOM SKBUBAJICHTE;
R, — pesymbTar i-ro U3MEpPEHUA COIPOTUBIEHNS TEPMOMETPA B TPOHHOM Touke Boaml (9.7), Om;
R, — cpenHee apudmeTdecKoe 3HAUYSHKE COIIPOTUBIEHIS TEPMOMETPA B TPOMHOM TouKe Bomel, OM;
n — KOJIWMYECTBO M3MEPEHUI COIIPOTUBICHUSA TEPMOMETPA B TPOMHOM TOYKE BONEBI 3a BCE LIMKIIBI
TpamxyrpOBKH;
(dR/dT), — 4yBCTBUTEIBHOCTb TEPMOMETPA IIPH TEMIIEPATYpe TPOMHOM TOUKM BOABI, yKa3aHHasl B TaOHLIE
3

10.1.2 PaccunTBIBaIOT OTHOCUTENIBHOE COIIPOTUBJIEHME TEPMOMETPA B KaXAOil PEIepHOIl TOUKE I10
dbopmyne

= sz/ Ry, ©)

rie W,; — OTHOCHUTENbHOE COTPOTHBIEHNE TEPMOMETPA B PENIEPHOM TOYKE B i-M LIMKIIE H3MEPEHMUIA;
; — De3yJIbTaT M3MEepPEeHUs COIIPOTUBIICHUSA TEPMOMETPA B PEIIEPHOI TOUKE B i-M LIMKIIE U3MEPEHU
9.7), Om;
R,; — pesynbraT M3MepeHM COIIPOTUBIECHUA TEPMOMETpa B TPOMHOM TOYKE BOJBI, IIPOBENECHHOIO
Tocjie U3MEPEHU B pelIepHOM TOUKE B i-M LMKJe usMepeHuit (9.7), Om.
10.1.3 PaccuuThIBa1OT CpeaHee apuPMETUIECKOE 3HAYEHUE OTHOCUTEIIBHOTO COIIPOTHUBIIEHUS TEPMO-
MeTpa B periepHoit Touke u ero CKO B TeMIlepaTypHOM 3KBUBAJIEHTE 110 hopMyIam:

= SW,/n; )

S, = VI (W,,— Wp¥/n(n—1)/(@W/dT),, )

rae W, — cpeatee apupMeTUYECKOE 3HAYEHNE OTHOCUTENLHOTO COLPOTUBIICHUSI TEPMOMETPA B periep-
HOIf TOYKE IT0 BCEM LIMKJIAM M3MEPECHWI;
W,; — OTHOCHTEJIbHOE CONPOTUBIIEHME TEPMOMETPA B PETIEPHON TOUKE B i-M LIUKIIE;
A — YNCJIO LMKJIOB U3MEPEHU COTIPOTUBICHN TEPMOMETPA B PETIEPHOM TOUKE;
§, — CKO cpenHero apupMeTHIecKoro 3HAYEHNs. OTHOCUTEJIBHOTO CONPOTUBIICHHS TepMoMeTpa
B PEIIEPHOI1 TOUKE B TEMIIEPATYPHOM SKBUBAJIEHTE,
(dW, /dT), —npoussonHas cranpaptHo# Qynkumu MTII-90 Wr (T) [1] mo Temueparype B perepHoi
TOYKE.
3HayeHUs MPOM3BOAHOM cTaHHapTHON (yHkmm MTIII-90 [1] B penmepHBIX TOYKAaX yKa3aHBI B
Tabnue 6.
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Ta6numa 6 — IlpousBomuas crangapTHo#l GyHkmun MTIII-90 B penepHBIX TOUKax

PenepHasa Touka dw, /dT,*C!
Touxa 1IaBICHUS TAUTUS 0,00395
Touka 3arBepieBaHUS MHINS 0,00380
Touka 3aTBepjieBaHUS OJIOBA 0,00371
Touka 3aTBepacBaHNS IIMTHKA 0,00350
Touka 3aTBepcBaHNS ATFOMIHUIS 0,00321
Touka 3aTBepIcBaHUS MEIN 0,00271
IIpumeuganne — 3HaueHUe IpousBogHou dW,/dT B Touke 3aTBeplicBaHUS
MeIH IIOJIyYeHO 3KCTpanossnueil crangapTHoil dynkunn MTII-90 no TemmepaTypbl
1084,62 °C.

10.1.4 PaccuuThiBalOT HOBEPUTEIIbHYIO ITOIPELIHOCTD &, Pe3yJbTaTa ONPEAEICHUS OTHOCUTEBHOTO
COIIPOTUBIIEHUSA TEPMOMETPA B PEIIEPHON TOUKE B TEMIIEPATYPHOM SKBUBAJIEHTE 110 hopMyIie

8 =1, ©)

qp?

e 7, — koapduuuent CTbiofeHTa [IPU LOBEPUTEIBHON BeposTHOCTH 0,95 M YmCie CTeneHeil cBOGOMBI
(n—1). Tlpu n = 3 1, = 4,303.
10.1.5 CpasBuusawpoT paccunrtanabie 110 10.1.1 u 10.1.4 3HaYeHUS AOBEPUTEIBHOI IOTPEITHOCTH CO
3HAYEHUAMMU, yKa3aHHLIMU B Tabiuie 7.
3HaueHus 8, 1 8, NOJDKHBL ObITh He GOJlee 3HAYEHWH, yKa3aHHbIX B Tabnuue 7. B IpOTUBHOM ciy4ae
TEPMOMETP GPaKyIOT WM €T0 paspsj IIepeBOIAT B Gojiee HU3KUIL.

Tadnauma 7 — JomyckaeMasi TOBEPUTENbHAS TIOTPEITHOCT PE3yIbTaTa U3MepeHHS TeMIIEPATyphl B TPOUHOM
TOYKE BOMBI (8;) U PerIepHBIX TOUKAX (8p)
B rpanycax Ilenscust

Tumn TepMOMeTpa U €ro paspsin
PenepHas Touka oTC BTC

1 2 1 2
TpoitHast TOYKa BOIBI 0,002 0,01 — —
Touka IUTaBICHUS TaJUIHS 0,002 0,01 — —
Touka 3aTBepAeBAHNUST MHINS 0,005 0,02 — —
Touka 3aTBep/IeBaHUS OIIOBA 0,005 0,02 — —
Touka 3aTBep/IcBaHUS ITUHKA 0,01 0,02 0,05 0,07
Touka 3aTBepIeBaAHUS ATIOMUHUIS 0,01 0,03 — —
Touka 3aTBep/IeBaHUSI MU — — 0,1 0,15

10.1.6 T'pamyupoBOYHYIO XapaKTEePUCTHKY TEPMOMETPOB, YHOBJIECTBOPSIONUX TpeGoBaHmam 10.1.5,
OIIPEENIAIOT 110 METOMUKE, IIPUBEICHHON B IIPWIOXEHUN A.

10.2 Oo6pabGorka pe3yiabraTtoB m3MepeHHil comporusjienusi TepmomerpoB THnmoe TCIIH m IITC npu
Temueparypax Hike 0 °C

10.2.1 Ilo pesynbTaTaM M3MEPEHUN COIPOTUBJICHUS TEPMOMETPOB B TPOMHOII Toyke Bomnl (9.8.5)
pacCYUTHIBAIOT cpegHue apudMeTrdecKue 3HAYEHUA CONPOTUBICHUN R , M R, Ko M Tocie IUKiIa
IrpaynpOBKU.

PaccuntniBaroT cpesHee apubMeTUIECKOE 3HAYEHME COIIPOTUBIEHUA TEPMOMETPA I LIMKIIA rpamy-
MPOBKY R, 1 3HAUYeHWE Pa3sHOCTH COIIPOTUBICHUH AR,

R, = 0,5(R,,tR,); (10)
AR, = R,,—R; AR = R ,—R, an

rge R, — COIPOTUBIIEHNE TEPMOMETPA B TPOMHOM TOUKE BOABI 10 OTXKUIA, OM;
R, . — compoTuBiIcHNE TEPMOMETPA B TPOMHOM TOYKE BOIBI ITOCIIE OTXKUTa, OM.

10
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[ TepMOMETpOB, HAXONSIIMXCA B SKCIUIyaTALIMM, PACCUUTHIBAIOT PasHOCTb AR, MEXIy CpeTHUM

apudMeTUYeCKUM 3HAYEHNEM COIIPOTUBIEHUS TePMOMETpa IS LIMKia rpagyupoBku (R,) M 3HaueHMeM,
YKa3aHHBIM B CBUIETEILCTBE O IIPENBIAYIIEH TTOBEPKe:

AR, = R—R,, (12)

rge R, — 3Ha4YeHMe COIIPOTUBICHMUS TEPMOMETPA B TPOMHOMN TOYKE BOMBI, YKA3aHHOE B CBUUETEIBCTBE O
TIpenBIIyIIEel ToBepKe, OM.

Bce paccumTaHHbBIE pa3HOCTH HE JOJDKHBI IIPEBBIIATh 3HAYEHMI, YKa3aHHBIX B Tabiuie 8.

10.2.2 Ecau HecTaOWIBHOCTb 3TAJIOHHOTO TEPMOMETPA HE YIOBIIETBOPSET TPEOOBAHUAM, IIPUBEICH-
HBIM B Tabiuie 8§, TEpMOMETD IIOABEPTAIOT CTAOWIN3ALIMY, 3aKMouatoieiicss B 10-KpaTHOM ITOTPYXeHUU
TEpMOMETpPa B KUIAIIUN IIpU aTMOCHEPHOM NAaBICHUM a30T C IIPOMEXYTOUYHBIMHU OTOTPEBAHUAMU IO
KOMHATHOM TeMIlepaTyphl. BpeMs BBLIEPXKKM IIPU TEeMIIEpaType KUITSIIEro a3oTa M IIPM KOMHATHOI
TeMIIepaType — He MeHee | MuH.

10.2.3 Ecnu 3HaueHUe HeCTAOWILHOCTU, IIOJIydeHHOE TIPU IIOBTOPHOM OIIpeeIeHUH, He YAOBIETBO-
psieT TpeGoBaHUAM TAOIULIEL §, TO TEPMOMETP HENIPUMEHUM B KaUeCTBE STAIIOHHOTO.

10.2.4 Ecau HecTaGWIBHOCTL TEpMOMETPA 1-ro paspsina He VIOBIeTBOPAET TPeGOBaHNAM, YKa3aHHBIM
B Tabmuile 8, HO COOTBETCTBYeT TPeOOBAHUAM, NPETbABISIEMBIM K TepMoMeTpaM 2-Tro paspsja, TO 3TOT
TEPMOMETP MOXKET OBITh ATTECTOBAH B KAYECTBE TEPMOMETPA 2-TO Pa3psiia.

Ta6numa 8 — JIOIMyCTUMBIE 3HAYEHUS PAZHOCTEN COMPOTUBICHUI TEPMOMETPOB B TPOMHOI TOUKE BOJIB
U OTKJIOHEHU OTHOCUTEIBHBIX COTIPOTUBICHUM

AR, AR SW oW, W oW,

n n n

Tun Paspsan

6
TepMOMeTpa | TepMOMeTpa emuruib W10

% HOMUHAJIBHOTO 3HAYCHHS

mpu 7=20 K mpu 7'=14 K
TCITH 1 +0,0008 10,0012 +2 2.5 0,75 1,0
TCITH 2 +0,0016 10,0024 13 +4 11,2 11,5
IITC 1 +0,0008 10,0012 — — — —
IITC 2 40,0016 10,0024 — — — —

IIpuMeyaHue — 3HaueHUsT OTKIOHeHW OW, 8W, or cpemHux apudMeTHICCKUX 3HAYCHUN GYHKIUN
otknoneHu#t AW(T) oupenemsior o 10.2.7, 10.2.8.

10.2.5 Tlo pe3ynbTaTaM U3MEPEHUIT COIPOTUBIIEHUIA STAJIOHHOTO U IIOBEPSIEMOIO TEPMOMETPOB THUIIA
TCIIH B 11 HU3KOTEMIIEPATYPHBIX TOUKAX (9.8.3) BRUMCIISIOT OTHOCUTEIBHBIC COIIPOTUBIIEHUS 3TaJIOHHOTO
WA T;), u nosepsiemoro WA T, TepMomMeTpoB 1ipu Beex Temrreparypax 7; (9.8.10) mo cooTHoNIEeHUIM:

W), = R(T),/R, ; (13)

W) = R(T)/R,, (14

rae R(T)), — comnpoTuBIeHNE 3TAJIOHHOTO TeEpMOMeETpa Iipu Temueparype 7;, Om;
R,, — COIpOTHBIIEHNE STAJIOHHOIO TEPMOMETPA B TPOIHOI ToUKe BoAbI, OM;
R(T) — compoTuBIEHE ITOBEPAEMOrO TepMoMeTpa IIpu Temuiepatype 7i, OM;

R, — comporusiieHe IIOBEPIEMOTrO TEPMOMETPA B TPOIHOI TOUKe BOABI, OM.

10.2.6 ITo BHIYMCIEHHBIM 3HAYEHUSIM OTHOCHUTEJIHLHOIO COIIPOTUBIEHHMA STAJIOHHOTO TEPMOMETpa
(10.2.5), MoNB3yACh NAHHBIMU, IPUBEJECHHBIMM B €r0 I1ACIIOPTE, ONPEACISIOT 3HAYeHWE CTAaHAApTHOM
GYHKIMM OTHOCUTENBHBIX conpoTuBieHuit o MTII-90 (manee — cranmaptHas dbyHkiua MTII-90)
W,(T,) 1 cooTBeTCTBYIOIME 3HA4YEHN Temuepatyp 7.

10.2.7 Insa Bcex 3HaueHMi1 T; paccumteiBaloT 3HaYeHUa GyHkum otkiioHeHusa AWA(T) ot craHmapT-

Hoit dyHkuuu MTII-90 W(T)

AWAT) = W(T)—W(T). (15)
11
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10.2.8 Ons temmneparyp 15, T’ u T,, T} paccuuTeBalOT cpeaHue apucdMeTnyecKie 3HAYCHUS
(YHKIIUM OTKIOHEHUS

AW(T,) = 0,5(AWA(Ty) + AW(TY)) ; (16)

AWA(T,) = 0,5AW(T,) + AW(TY)); (17)
U OIIPEHEISIIOT OTKIIOHEHUSA OT 3TUX CPEAHUX apr(METUYECKUX 3HAYECHUI

8 W(Ty) = AW(Ty — AW (T, 8,W(Ty) = AW (Ty) - AW (Ty; (18)

8, W (T =AW (T - AW (T, &W (Tp=AW(T))~ AW (T). (19)

Tak Xe ONPEAENAIOT OTKIIOHEHUS OT CPENHUX apU(PMETHUECKUX 3HAYEHUI OTHOCUTEIBHBIX COMPO-
TUBJICHUI TEPMOMETPOB, HAXOMAILUXCA B 9KCIUTyaTallMu:

SW. = AW(Ty) - AW (T, u W, = AW(T) — AW (T}, » (20)

rme AWM(T,), u AW(T,), — 3HaueHNd QYHKUMY OTKIOHEHNS, YKA3aHHBIE B CBUMETENILCTBE O IPEAbITYILEN
IIOBEPKE.
Bce oTKIIOHEHMSI TOJDKHBI YIOBJIETBOPATh TPeOOBAHUSAM TaGMUIIBI 8, B IPOTMBHOM CJIydae paspsii
TEPMOMETPA TIEPEBOIAIT B Gojiee HU3KMIA WIM TEPMOMETP OpaKkyIioT.
10.2.9 Bprucisnor cpemHue 3HauyeHus Temieparyp it 1, u T, 110 3HAYEHMSIM JBYX ITOBTOPHBIX
U3MEpPEHUI:

T,=0,5(T, + T); 1)
T,=0,5(T, + T)). (22)

10.2.10 ITo mosy4eHHBIM U CEMU TpaXyHPOBOYHBIX TOYEK IMapHbiM 3HaueHusIM W(T) u T, (W, Ti;
Wy, Ty Wi, Ty Wi Ty Wi Ty W Ty Wi, T;) OIDEEISIOT TPALYUPOBOSHYIO XaDAKTEDHCTHKY
mmoBepsieMoro tepMoMeTpa AW W) wim W(T). MeTonuka omnpefeeHus — 10 IpHIoXeHUIo b.

10.2.11 OmpeneneHue DOBEPUTEIHLHON ITOTPENTHOCTH WId TepMoMeTpoB Tuia TCITH B auamasoHe
temuepatyp 13,8—273,16 K nposozsar 11o pesynsratam usMepeHuit mpu Ty u To. J11st 5TOr0 paccuuTHIBaIOT
pacxoxmeHue AT, 3HAUECHUS TEMIIEPATYPHI, OIIPENETIEHHOTO U3 TPATyUPOBOTHON XapaKTEPUCTUKU TTOBEPSI-
emoro TepmomeTpa 1o 10.2.10, u 3HaYeHM, TIOJIyIeHHOIO B pe3y/IbTaTe U3MEPEHU pabounM 3TaJIOHOM 10
10.2.6, ipu xaxmoit u3 temmepatyp rpagyuposku Tz u Ty o dopmyite

ATi = Tir_ Tie’ (23)

rae T, — 3Ha4YEHME TEMIIEPATYyphl IIOBEPAEMOrO TEPMOMETpA U3 IPAaXyMPOBOYHON XAPaKTEPUCTUKU II0
10.2.10, coorBercrBylomiee 3HaueHuo WA T, n3 pesyinpraToB naMepeHuit 1o 10.2.5 mpu T; wim
Ty, K;
T,, — 3HaueHUe TeMIIepaTypsl 10 STAIOHHOMY TepPMOMETPY IIPH OTHOM U ToM Xe m3Mmepenun (10.2.6), K.
Pacxoxgenus AT, mpu xaxmoit u3 temireparyp Ty m Ty He mormkusl npesbiuarts 0,008 K s
TepMOMETPOB 1-r0 paspsma u 0,04 K 1 TepmomMeTpoB 2-ro paspsia. Eciu TepMOMETp HE YIOBIETBOPAET
3TUM TPeGOBAaHMUSAM, €TO Pa3ps IePeBOAAT B Gojiee HU3KUIA.
10.2.12 PesymnwraThl rpagyupoBku TepmoMeTpoB TuoB IITC u TCIIH mig auanasoHa TeMiieparyp
77—273,16 K mocie mmposepku Ha HecTaOWwILHOCTD (10.2) 06pabaThiBalOT CIAEAYIOIMM 06pa3oM.
10.2.13 PaccumroiBaror CKO cpemgHero 3HAYEHUSA COIPOTHUBIECHUSA ITOBEPSAEMOTrO TepMOMETpa B
TPOMHOU TOYKE BOALI IO (OPMYIIe

S, =VE®R-R)/nn-1y, (24)

rae S, — CpemHee KBaIpaTUIecKoe OTKIOHEHWE CPEIHETO 3HAYEHUS COIIPOTUBIICHUS II0BEPSIEMOTO TEPMO-
MeTpa;
R, — 3HayeHVe CONPOTUBIIECHNS ITOBEPAEMOrO TEPMOMETPA B TPOMHOM TOUKE BOIBI TIPH i-M U3MepeHIH, OM;
R, — cpemHee 3HaYEHNE CONIPOTUBIEHUS ITOBEPSEMOTO TEPMOMETPa B TPOMHOM TOUKe BoAHI 110 9.8.4, Om;
n — o0IIIee YMCIIO U3MEPEHUIA.

12
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10.2.14 [ToBepuTEIIbHYIO IOTPELIHOCTh O, IOBEPSAEMOIO TEPMOMETPA B TPOMHONU TOYKE BOABI C
JOBEPUTENILHON BepoSTHOCTHIO 0,95 oLleHUBAIOT 110 dhopMyIie

8, =V AL+ AL, 25)
rie Ay, = 1,5,/(dR/dT),, (26)

e A, — HOBEPUTENIbHAS IIOIPENIHOCT Pa3bpoca CONMPOTUBICHUS TEPMOMETPA IPH TOBEPUTETBHON

BeposTHocT! (0,95 1IpM M3MEPEHUSIX B TPOITHOM TOYKE BOABI B TEMIIEPATYPHOM 3KBUBAJIEHTE;

1, — K03 UUIEHT U3 pacTpefeTeHHs CThIOIEHTA C IOBEPUTEIBHOM BEposSTHOCTHIO 0,95 mpu yucite
cTelleHel cBoboabI, paBHOM (n—1);

(dR/dT), — 49yBCTBUTEIBHOCTD IIOBEPAEMOTO TEPMOMETPA B TPOMHOM TOUKe BoALI 110 Tabimuie 3, Om/ °C;

A, — JOBEPUTEIbHAS IIOTPEIIHOCTD aMIyJIbL MUl peaimsaliu TPOMHOW TOYKM BOHBI, BKJIIOYAs

TOTPEITHOCTh CPEICTB U3MEPEHUI 3JIEKTPUYECKOIO COIPOTUBIIEHUS TEPMOMETPA, C JOBEPU-
TEJIBHOI BepOSATHOCTHIO (0,95, B TEMIIEpAaTypHOM SKBUBAJICHTE.

10.2.15 Tlo pesynbratam usmepeHwmit (9.8.10) paccuuThIBalOT 3HAYEHWS TeMmIepatypol 1; U
OTHOCHUTENBHOTO conpoTuBieHuss W(T;) 3TaJlOHHOTO M TOBEPSIEMOTO TEPMOMETPOB IS KaXIOTO
U3MEPEHUS.

10.2.16 PaccuutsiBator 3HaueHMs (GyHKumMM OTKIIOHeHWS AW(T)) moBepsieMoro TepMoMeTpa IS
KaXIoro M3MepeHus Tak xe, kak B 10.2.7.

10.2.17 PaccuuThIBaloT cpefHee apmpMeTHUIECKOE 3HAUYEHUE TEMIIEPATYPHI TEPMOMETpaA 110 BCEM
n3MepeHUIM JaHHOH rpagyupoBku T = XT,/n U cpemgHee 3HAYEHWE OTHOCUTENBHOTO COIPOTHUBIIEHUS
W= 3xW(T)/n.

10.2.18 PaccumteiBaror CKO AWA(T) o dopmyne

S, =VEAW(T)-AW(T)2/n(n-1y, 27

Ime S, — CpeliHee KBAaJpaTHYECKOE OTKIOHEHME CPETHETO apHU(MeTHIecKoro 3HadeHWS
AMD);
AW(T)) — 3HavyeHue GYHKIMY OTKIOHEHUA IIpY TemiepaType T,
AW(T) = ZAWAT)/n — cpennee apudmerndeckoe 3HaueHe A W(T) 1o BceM U3MEepEeHNSIM JAaHHOM Ipany-
HUPOBKU;
1 — YUCIIO U3MEPEHUIL.
10.2.19 JIoBepuUTETbLHYIO ITOTPENIHOCTE &;, IIOBEPSIEMOTO TEPMOMETpA IIPU TeMIlepaType KUIICHUS
asora (= 77,3 K) onenuBalot o dopmyie

8, = VAL, + (R8P + &2, , (28)
e Ay = 1,8,/(@dW,/dT),, (29)
A — IIOT'PCIIHOCTD YCTpOI;)ICTBa I1I0 peaIM3alill BaHH OXIDKEHHBIX I'a30B IIPY TEMIIEPATYypPEe KUIIC-

yeT
HUA a30Ta (BKIHO‘-IaF[ IIOTPEIITHOCTL CPEOCTB M3MEPCHUM COIIPOTUBIICHUA TEpMOMETpa U

TIOTPEITHOCTL U3MEPEHUA TEMIIEPATYPEI STAIOHHBIM TEPMOMETPOM) € JOBEPUTEIBHOM BEPO-
arHocThIo 0,95;

k — xo3boduieHT BIMSHUS TOTPEIIHOCTH &t (ipu TeMmrepaType 77,3 K k = 0,2);

8, — IDOBepUTENbHAS IOTPEITHOCTh IIOBEPSIEMOTO TEPMOMETPA B TPOMHOM TOYKE BOUBI, OIPEIE-
nsemad 1o 10.2.14;

A, — noBeputenbHasa norpemrHocTs AW(T) npm Temueparype 77,3 K (B TeMIlepaTypHOM 5KBUBa-
JIeHTE);

t, — koa(duumenT u3 pacupeneneHust CTbIONEHTA IIPY I0BEPUTEIBHOM BeposaTHocTH 0,95 1 yncie
cTeneHeil ¢cBOOOIBI, paBHOM (n—1);

S, — CKO cpennero apudmeryeckoro sHadeHus AWA(T), onpenensemoe o 10.2.18;
(dW,/dT), — npousBomHas craHmapTHoi (yHxuu WH{(7) MTIUI-90 mpu TemItepaType TpamyupOBKHU
(dWy/dT = 0,00432 mpu T = 77,3 K).

13
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10.2.20 3HaueHUs TOBEPUTEIILHOM ITOTPEITHOCTH ITOBEPSIEMBIX TEPMOMETPOB HE JIOJDKHBI ITPEBBIIIATD
3HAYEHUI!, YKa3aHHBIX B Tabmuie 9.

Tadonuma 9— Jouyctumas JOBEPUTEIBHAS TIOTPEITHOCTD TTOBEPSIEMOTO TEPMOMETPA TIPH TIOBEPUTEIBHO
BepositHocTr 0,95

B rpanycax Iexscus

Paszpsan TepmMomerpa

Touka rpagyMpOBKH

1-it 2-i
TpoitHast TOUKA BOJIBI 0,002 0,01
TeMmmeparypa KUIICHUS a30Ta 0,006 0,03

Ecim tepmoMerp He yooBIETBOPSET TPeOGOBAHUAM TAOGIMIIBI 9, TO €ro paspsd IepeBomAT B Gojee
HU3KWHA.

10.2.21 T'pamyupoBouHyio xapakTtepucTukKy TepmomeTpoB TuroB TCIIH u IITC B guama3zoHne teMire-
patyp 77—273,16 K paccunThIBaIOT 110 METOAUKE, IIPUBEAEHHON B IIpUIoXeHun b.

11 Odopmiaenne pe3yJbTaTOB MOBEPKH

TIpu omoXUTEIBHBIX pe3yabTaTax TIOBEPKU 0(hOPMIISIIOT CBUIETEIBCTBO O IIOBEPKE. B CBUAETETECTBO
JTOJKHBI OBITh BKIIIOUEHBI CIIEAYIONINE TaHHBIE:

- HAUMEHOBAHUE CPEIICTBA U3MEPEHUI TeMIIepaTypbl U 0O003HAYEHUE €TI0 TUIIA;

- 3aBOJICKOW HOMED;

- M3TOTOBUTENb M TOJ U3TOTOBJICHUS,

- Ha3HaYeHUEe CPEeNCTBA U3MEPEHMUIT;

- IMaIa3oH IpaIyUpOBKH TePMOMETpa;

- 3HAYEHUE M3MEPUTEIHHOTO TOKA, IIPU KOTOPOM OIIPEAEIISIIA TPaIyUPOBOYHBIE XapaKTEPUCTUKY;

- 3HAYeHUE COIPOTUBICHUS TEPMOMETpa B TPOMHON TOYKE BOIHI;

- 3HAYECHUS TeMIIepaTyp TPAayMPOBKM M COOTBETCTBYIOIIVME MM 3HAYCHUS OTHOCHUTEILHOTO COIIPO-
TUBJIEHUS TEPMOMETPA;

- JaTa TpamyupOBKU;

- I'paJyupoBOYHAsA XapaKTEPUCTUKA TEPMOMETpa B Buie TaGuInl dyHkimu A W W) nmm WD),

- yKa3zaHWe CPOKa IPOBEACHUSA CIIECAYIONIEN ITOBEPKU;

- IIeyaThb OpraHMU3allMM, IIPOBOMAIIEHN ITOBEPKY.

JlorryckaeTcs TpaTyrpOBOYHYIO XapaKTEPUCTHUKY TEPMOMeETpa IIPUBOIUTE B Buae TomuHoMa AWA(T) ¢
yKazaHueM 3HaueHU KO3 ULIMEHTOB [TOJIMHOMA.

14
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ITPUJIOXEHUE A
(cipaBoUHOE)

Merton onpenesienns rpaayHpoBOYHBIX XAPAKTEPHCTHK TEPMOMETPOB
THNOB IITC 1 BTC npn remneparypax soimie 0 °C

A.1 T'panynpoBOYHYI0 XapaKTepuUCTHKY TepMoMeTpoB tutioB IITC u BTC omnpenensior B Buge QyHKIUA
OTKJIOHEHUST OTHOCUTETIBHOTO COmpoTUBIeHmsT TepMoMeTpa AW(T) ot craHaapTHoit dyHkuun MTIII-90 W(T)

AWAT) = WAT) — WD) A1)
A.2 Bun QyHKIINM OTKIIOHEHWS TSI PasAIHBIX JMAIIa30HOB TEMIIEPATyp YKa3aH B TabiuLe A.l.

Ta6nauma A.1 — OyHKIUM OTKIIOHEHUSI B BUJIE TIOJINHOMOB

Hduanason Temreparyp, “C AWM

0—29,7646 a|[W(D—1]

0—156,598 alWm(D—1]

0—231,928 a|[W(D—11+b[ W (D)—1]?

0—419,527 a|[W(D—11+b| W(T)—1]2

0—660,323 a|[W(D—11+b[W(D)—112+c [ W(D—1]?
0—1084,62 a|[W(D—11+b| W(TD)—1]2

IIpumedanue— B ananasoHax temneparyp mmxe 660,323 °C UCIONIB3YIOT Tep-
momeTpel Thna I[1TC, semme — repmMomerpel Tua BTC.

A.3 Kosdhdunuenrtsr a, b, ¢ dyakumm AW(T) paccuWTHIBAIOT C WCIONL30BAHUEM HAHHBIX IPafyHpPOBKA
TEPMOMETPOB B peIlepHBIX TOUKax (9.7).

A4 TIpu HeoOXOIUMOCTH PAaCCUUTHIBAIOT Ha DBM TtaGmary sHawenwii dyukiun AW(T) wim W(T) B 3aBUCH-
MOCTH OT TEMIIEPATYPHbI.

A.5 Beruncienmne TeMnepaTypbl Mo rpaXyHpOBOYHOM XAPAKTEPHCTHKE TEPMOMETPA

A5.1 Tlo pesymbraTaM M3MEpPEHUS COIPOTHBICHUS TepMomerpa R(T,) paccUMThIBAIOT

MT,) = KT)/R,, (A2)
rae W(T,) — OTHOCHUTEIBHOE CONPOTUBIEHUE TePMOMETpa Ipu TeMIepatype T;
R(T,) — comporupieHue TepMoMeTpa Ipu Temneparype T, Om;
T, — usMepsieMasl TeMIlepatypa, K;
R, — compoTuBieHre TepMOMETPa B TPOHHON TOUKe BOABI, OM.

A.5.2 Ecnu rpagyrpoBOYHas XapakKTepHUCTHKa IpueeneHa B Buge AW(T), To MUl OIMpeAeNeHIUsT TeMIIEpaTyphl
UCIIONb3YIOT cTaHnapTHYyo dyHkimo MTII-90 W(T). B arom crydae o dopmyaam Tabnuitst A.1 onpenensiot AWA(T,),
a 3ateM paccuuThIBalOT W(T,), ucnonssys hopmyiy (A.1). ITo saBucumoctu W,(T) [Tabmuue 3HageHuit W,(T)] Haxonar
3HAYEHUE TeMIIEpaTypsl 1y, cOOTBeTCTBYIOIIee W (T,). 3HaUCHMEe TeMIIepaTyphl MOXKHO TaKXKe PacCUMTaTh C IIOMOIIBIO
obpaTHOH craHmapTHOM QyHxium MTII-90 T(W)).

A.5.3 Ecnu rpanynpoBodYHAsl XapakTepucTuka tpencraniera B sume WAT) [rabmunsl suavenuit W(T)], To mo
sHaveHnio W(T,) u3 A.2 onpenessioT 3HaUCHNE TEMIIEPATYPhI.
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ITPUJIIOXEHUE b
(cripaBOYHOE)

Merton onpenesieHUs PATYHPOBOYHBIX XAPAKTEPHCTHK TEPMOMETPOB CONMPOTHBICHHSA
TanoB TCIIH u IITC npu Temneparypax umke 273,16 K

Bb.1 nanason temnepatyp 13,8—273,16 K ana repmomerpos Tana TCITH
b.1.1 T'paaypoBOYHYIO XapaKTEPUCTHKY IUIATHHOBBIX TEPMOMETPOB paccuuThiBaoT 1o MTIII-90 B BUjtE
AM(T) = M(D)—WUTD), (b.1)
e AW(T) — yHkuus otkioHeHus mo MTII-90;
W(T) — 3aBUCUMOCTb OTHOCHTEIBHOTO COTIPOTHBIEHMS TEPMOMETPA OT TeMIIEPATypHI;
WAT) — crannaptHas dyHkuus MTIII-90.
®yukius AW(T) B cootBerctBUH ¢ MTIII-90 B paccMaTprBacMOM JHAIIA30HE MMEET BUL:
5
AM(D = alW(D) — 1] + BI(D —1 P + Y C; InW(D]*, (b.2)
i=1
opu n =2,
the a, b, C; — Ko3(QGUINEHTH!, ONpeieICHHBIC U3 pe3y/IbTaTOB HHANBUAYAIBHON IPpalylipPOBKH TEPMOMETPOB.
B.1.2 s ompeneneHust kosbdunmenroB ¢yHkuun AW(T) TpebyeTcs rpagydpoBKa TepMOMETpa B CEMH
penepHbIX TouKax MTIII-90 nmm BOIM3M 3THX TOUEK COrNacHO 9.8.
b.1.3 B kauecTBe UCXOOHBIX TAHHBIX NCIIONB3YIOT CeMb 3HaYcHUIT W T), MONydeHHBIX TIPH IPaIyHpPOBKE B TOUYKAX
T, T, T;, Ty, T5, Tg, T7 cormacHo 10.2.10, 1 paccyuTaHHBIE IO 3TUM 3HAYEHUSM C UcHonb3oBaHueM dopmyer (B.1)
gHaueHust AW(T).
b.1.4 Ha ®BM paccuuteBatoT kosdhdbunentsr dyHkimn (b.2) 114 moBepseMoro TepMoMeTpa.
b.1.5 ITpu HeOOXOAMMOCTH pacCUNUTHIBAIOT Ha DBM Tabmuribl 3HaueHuil dyHkuuit A W(W) unmu WA(T), a Takke
Ipon3BoIHBIX dW/dT st MOBEPSIEMOTO TepMOMETPA.
b.2 JInanason temmepatyp 77—273,16 K ans tepmomerpos Tunos TCITH u IITC

B.2.1 s ompeneleHUs] TpaaydpOBOYHON XapaKTepUCTUKM TEPMOMETPOB B STOM IMAIA30HE WMCIIONB3YIOT
JIMHEHHYIO 3aBUCHMOCTD

AM(T) = MIM(D—1], (b.3)
tne xoHctaHTy M = AW(T)/[ W(T)—1] oupenensior 13 pe3yabTaTOB IPAIyMPOBKHU IIPH TEMIICPATYpe KUIICHUS
asora (10.2.17, 10.2.18).
B.2.2 TIpu HeoOXOMUMOCTH PACCUUTHIBAIOT Ha DBM rabauitel sHadeHuit AW(W) wm W(T), a Takxke IIpOM3BO/I-
HeIX dW/dT mist TOBepsSIEMOTO TEPMOMETPA.
B.3 Borumciaenne Temnepatypebl 7 MO IPAXyHPOBOYHON XapAKTEPHCTHKE TEPMOMETpPA

B.3.1 TIo pesymbrataM U3MepeHUst CONPOTUBIeHNUS TepMomerpa R(T,) IpU oIpeNesieMoil TeMIlepaType paccau-
TBIBAIOT

MT) = R(TY/R,, (b4)
rne W(T,) — OTHOCUTENBHOE COIPOTUBIEHUE TEPMOMETPA NIPH OpesiesieMoit Teminepatrype 1.,
T, — usMepsieMasi TeMIiepatypa, K;
R(T,) — comporusleHrE TepMOMeTpa IpH Temreparype Ty, Owm;
R, — compoTruBneHne TeEpMOMETpa B TPOITHOM ToUKe BoABL, OM.

b.3.2 Ecau rpamyrpoBOYHAS XapaKTepHCTHKa mpeacraBieHa B suge AW(T), To O omipeAeNeHUs TeMIIepaTyphl
HCIIONb3YIOT CTaHAapTHyro $yHkuuio MTHI-90 W(T). B stom ciygae no dopmyrne (b.2) uiu (b.3) onpenensior
AWA(T,), a sareM paccuutbiBaloT W,(T,) no dopmyne (B.1). Ilo 3asucumoctu W,(T) [tabmuue sHauenuit W/T) B
3aBUCHMOCTU OT TEMIIEPATYpPHI (Halee — TabMUlla 3HAYCHWIA )| HAXOMAT 3HAYEHHE TeMIlepaTypel 7,, COOTBETCTBYIOIEE
W.(T,). 3HadcHUE TeMIepaTypsl MOXHO TAKXKE PacCYATATH € IIOMOIIBI0 0OpaTHO cTaHmapTHo dyHkuuu MTII-90

).
i b.3.3 Ecau rpajiyipoBOYHAsI XapaKTepUCTHKa ipeicTasieHa B suae W(T) (TaGMuIIsI 3HaYSHUIT), TO 110 3HAYEHUIO
W(T,), paccuutanHOMy 110 B.4, onpeniefsioT 3HaYCHIE TEMIIEPATYPBL.
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TTPUJTIOKEHUE B
(cpaBo4HOE)

Butamorpadus

[1] Mexmynaponnas TemuepatypHas mkara MTII-90. Jokyment MexnyHaponnoro bropo mo Mepam u Becam, 1989
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